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Biodegradation of azo dyes by the white rot fungus such as 
Agrocybecylindracea, Aspergillusniger and Pleurotusflorida and to 
identify the chemical compound by GCMS characterize the 
decolonization by Ligninolytic enzyme by varying PH, temperature 
and incubation time. To identify the toxic elements present in 
textile and tannery industrial effluents before and after treatment 
of ligninolytic enzymes. The WRF with maximum Laccase activity 
was used as a source of enzyme to test the efficiency in 
decolorization of textile and tannery effluents. The textile effluent 
was decolorized by using Aspergillusniger, Agrocybecylindracea 
and coculture of these two organisms by varying the biomass 
concentration. Constant volume (100ml) of effluent was effectively 
decolorized by 3mg/100ml of coculture of A.niger and 
A.cylindracea.The tannery effluent was effectively decolorized at 
2mg/100ml of the biomass of Pleurotus Florida. Textile and 
tannery effluent was effectively decolourized by coculture of A.niger 
and A.cylindracea and P.florida. The optimum temperature, PH 
and incubation time was found to be 500C, 7 and 210 minutes 
respectively for textile effluent decolorization. The optimum 
condition for tannery effluent decolorization was found to be 400C, 
6 and 180 minutes. After treatment of effluents, Atomic Absorption 
Spectroscopy and HPTLC results revealed that the toxic metals 
have been reduced substantially from the effluent by the action of 
ligninolytic enzymes. 
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INTRODUCTION 

Dyes are used to furnish color to a variety of materials like textiles, paper, leather, 
wood and food. The discharge of Azo dyes and associated chemicals may include 
mutagenesis leading to toxicity in aquatic plants and animals (Rosenkranz, 1990). Several 
Physical and chemical are used for decolorization of dyes but these very expensive and also 
have hazardous waste disposal problems. 

Biological treatment helps in the transformation of hazardous chemicals to less toxic 
compounds (Dhanve, 2008). These methods are less expensive, highly efficient and eco — 
friendly (Mass, 2005).White rot fungi have enormous oxidative bioremediation potential due 
to their lignin modifying enzymes. Fungi produce extracellular lignolytic enzymes such as 
laccase, manganese peroxidase, and lignin peroxidase (Younes, 2007). 

Present study was conducted to evaluate the bioremediation process using 
Pleurotusflorida, Agrocybecylindracea and Aspergillusniger for industrial effluents. 
Pleurotus.florida is one of the most widely eaten mushroom and it have been used in 
mycoremediation of pollutants such as petroleum and polycyclic aromatic hydrocarbons 
(Reis, 2012). It producing ligninolytic enzymes which used for biotreatment of waste and 
effluents (RuiZhuo, 2011). Agrocybecylindracea is wide popularity as an effective health food 
(Kim, 2004). Fruit bodies of tis mushroom are found to be medically active in several 
therapeutic values such as antitumour, antifungal, nervetonic, hypercholesterolemia and 
hyperlipidemia and antimutagenic activities (Shu-Yao, 2007) .Aspergillusniger is a thready 
appearance and soft texture fungus. It able to grow where there is a high osmotic 
concentration. It is the major source of citric acid production (Fu, 2012) 

In the present work we have analyzed the potential benefits of P .florida, A. 
cylindracea and Aspergillusniger for the bioleaching activity of industrial effluents. After 
treatment we examined the effluent by Phytotoxicity analysis using Atomic absorption 
spectroscopy, GCMS analyses and HPTLC techniques. 

MATERIALS AND METHODS 

2.1 Microorganism and Culture Medium 

Pleurotusflorida (MTCC 9194), Agrocybecylindracea (MTCC922) and 
Aspergillusniger (MTCC 281) were obtained from Microbial Type Culture Collection, 
Institute of Microbial Technology, Chandigarh, India. Pleurotusflorida and Aspergillusniger 
were maintained on Potato Dextrose Agar (PDA) medium and incubated at 30°C for 5 days 
and stored at 4°C. Agrocybecylindracea^ as maintained on Malt extract agar (MEA) slants 
and incubated at 30°C for 7 days. 

2.2 Sample Collection 

Effluents of tannery industry and textile industry were collected from Ranipet, 
Tamilnadu during October and Anna co-operative silk society, Kanchipuram, Tamilnadu 
during September respectively. 

2.3 Assay for Laccase Activity 

The laccase enzymatic activities were determined colorimetric ally as described by 
(Santoyo, 2008). The laccase activity was determined by detecting the product of the 
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oxidation of 2.6-dimetoxiphenol. The reaction mixture contained 450 1L of the culture 
filtrate and 500 1L of 10 mM DMP in 100 mM acetate buffer (pH 5.0). The reaction was 
performed for 1 min at room temperature before the variation in the absorbance at 468 nm 
was recorded. Assays were performed in triplicate using a Shimadzu UV-1800 
spectrophotometer. Samples were taken at days 3, 5, 7, 10, 12, 14, 17, 19, 21 and 24 of 
culture for both treatments. 

2.4 Decolorization of Effluents 

Pleurotusflorida, Agrocybecylindracea and Aspergillusniger were used to decolorize 
the textile and tannery effluents respectively by varying the concentration of the 
microorganism through biomass and allowing it to be in shker for the period of 21 days. 

2.5 Analytical Method 

Dye decolorization was measured on a microplate reader. Samples were centrifuged 
at 5000 rpm for 5 minutes and the supernatant used for spectrophotometric measurements 
at 670 nm (Conde, 2011). The percentage of dye decolorization was calculated by following 
expression. 

Dye decolorization = 100 * (Abso - Abst) / Abso 

Where, Abso - Absorbance at time 0 for control 
Abst - Absorbance of inoculated sample 

2.6 Dye Identification 

HPTLC instrument and photo documentation chamber were used for HPTLC 
analysis. 10% methanolictextile effluent was prepared and used for HPTLC. 5 pi of sample 
was loaded in the 5 xlO silica gel TLC plate using Hamilton syringe. The sample loaded 
plate was kept in a TLC twin trough developing chamber with respective mobile phases. 

2.7 GC-MS and AAS Analysis 

The effluent samples were dissolved in methanol and GC-MS analysis performed 
using Helium as carrier gas with flow rate 1.1 ml/min. The temperature of injector 
maintained at 200° C and oven temperature was kept constant at 110 0 C for 2 mins and 
then increase to 200 0 C at rate if 10 0 C/min and to 280 0 C at 5 0 C/min. Analysis were 
carried out for about 36 minutes and the compounds were analysed by using Mass detector 
turbo gold - perkin in the IICPT. The physic-chemical parameters were analysed by AAS. 

2.8 Phytotoxicity Assay 

Soil was sterilized and taken in pots. Seeds of Mung beans were sterilized with 
HgCL (1%). Seeds were washed with HgCL thrice then they were rinsed thoroughly with 
distilled water and inoculated in to the pots. One pt was regularly watered with 15 ml of 
decolorized water and control pot was watered with tap water. Finally we compared the 
growth of Vigna radiata plant after 7 days (Ogbo, 2010). 
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RESULTS AND DISCUSSION 

3.1 Decolorization of Effluents 

The WRF with maximum Laccase activity was used as a source of enzyme to test the 
efficiency in decolorization of textile and tannery effluents. The textile effluent was 
decolorized by using Aspergillusniger , Agrocybecylindracea and coculture of these two 
organisms by varying the biomass concentration. Constant volume (100ml) of effluent was 
effectively decolorized by 3mg/100ml of coculture of A.niger and A.cylindracea. The tannery 
effluent was effectively decolorized at 2mg/100ml of the biomass of Pleurotus florida. 
Decolorization was analyzed by Spectrophotometric method at 670nm. 

Decolorization result predicted the Coculture of A.niger and A.cylindracea 
decolorized maximum range of the textile effluent about 78.43 % and Pleurotusflorida 
decolorized the tannery effluent effectively in the range of 80.38 compared to other culture 
in order to A.cylindracea decolorized both effluents effective manner. It was shown in 
figure-1. 

3.2 Effect of P H , Temperature and Time 

Decolorization of textile and tanneryeffluents were studied at different P H , 
temperature, time and dosage bycoculture of A.niger and A.cylindracea and P.florida. 
Decolorization was studied at varying P H started from 3 to 13. This result revealed that P H 7 
from 9, biosorption percentage almost around 83%. The effect of temperature was studied at 
different temperatures such as 20°C, 30°C, 40°C, 50°C and 60°C. Effect of incubation time 
on biosorption was studied for different time started from 30 to 240 minutes. The optimum 
P H , temperature, and time for decolorization of effluents were listed in table 1. 

High Performance Thin Layer Chromatography is a powerful phytochemical 
analytical technique due its merits of reliability, simplicity, reproducibility and speed 
(Agarwal et al., 2004). Effluent that would give significant Rf values was desired for 
quantification of dyes. The desired resolutions of compounds in HPTLC analysis were 
displayed as both chromatogram and the peak densitogram (Fig-2 and table-2). 

3.3 GC-MS Analysis of Textile and Tannery Effluent 

GC-MS analysis result revealed thatthe textile effluent (before treatment) had 
highest peak area and retention time were 90.82% and 13.74 respectively. The name of such 
compound is 7- Oxabicycloheptane,l-methyl-4-(2-methyloxiranyl)-and the next highest peak 
was found to be 4.54% and RT - 2.24 for Methane, oxybis [dichloro]. The analytical result 
was shown in figure - 3. Tannery effluent (before treatment) component Methane, oxybis 
[dichloro] had the highest peak area and retention time about 74.61% and 2.16 respectively 
obtained from figure-4. 

In order to further investigate the removal of toxic organic compounds, GC/MS 
analysis was performed and the result was shown in Table 3 & 4 .19 kinds of organic 
compounds were detected in the textile effluent and 15kinds of organic compounds were 
complete detected in tannery effluent. 10 kinds of an organic compounds were completely 
removed from textile effluent and 7 organic compounds were removed from tannery effluent 
during the decolorization process. 
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3.4 Heavy Metal Analysis 

The data of metal concentration in textile andtannery effluents (before treatment) 
were analyzed by Atomic absorption spectroscopy (AAS). Analytical results revealed that 
the average concentration of chromium in effluents of textile and tannery industries were 
recorded 2.38 and 7.21 mg/1, respectively. Effluents of textile and tannery industries were 
found to contain the average concentration of 1.70 and 0.75 mg/1, respectively for iron. 
Manganese was 0.570 mg/1 in effluents of textile industry and 0.988 mg/1 for tannery 
effluent.Cadmium content of textile industry effluent was 0.018 mg/1 and0.076 mg/1 for 
tannery effluent. Concentration of lead about 0.18 to 0.59 mg/1 were observed in the effluent 
of textile industry and 0.06 mg/1 in tannery effluent. It was shown in figure-5 

After decolorization of textile and tannery effluents concentration of metals were 
significantly decreased. Decreased amount metals were listed in table-4 and shown in 
figure-6. 

3.5 Phytotoxicity Analysis 

Phytotoxicity analysis was done by Vignaradiata plant and that plant was grown in 
normal water and treated water. Vignaradiata growth about 28 cm tall by normal water 
and 26 cm tall by treated water. The difference between two analysesthat there was slow 
growth and minimum number of leaves and sproutin treated water plant compared to 
normal water plant. 

CONCLUSION 

Here we studied about production of ligninolytic enzymes using white rot fungus for 
the treatment of industrial effluents such as textile and tannery. Textile effluent was 
effectively decolourized by coculture of A.niger and A.cylindracea and Tannery effluent was 
effectively decolorized by P.florida. The optimum temperature, P H and incubation time was 
found to be 50°C, 7 and 210 minutes respectively for textile effluent decolorization. The 
optimum condition for tannery effluent decolorization was found to be 40°C, 6 and 180 
minutes. After treatment of effluents, Atomic Absorption Spectroscopy results revealed that 
the toxic metals have been reduced substantially. The phytotoxicity analysis conducted in 
Vignaradiata by treated water. From this analysis treated water contain very low level 
metals so it can be used for agricultural purpose. 
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APPENDIX 

Table - 1: Optimization of PH, Temperature and Incubation Time from Industrial Effluents 
Dye Identification by HPTLC in Effluent Water 



Textile effluent 

Tannery effluent 

pH 

7 

6 

Temperature 

50°C 

40°C 

Incubation time 

210 minutes 

180 minutes 


Table - 2: HPTLC Chromatogram of Violet, Yellow and Red Dye Shows Rf Value, Peak 
Height, Peak Area and Dye Concentration in Effluent Water 


Dye 

Rf 

Peak Height 

Peak Area 

Concentration (mg/L) 

VIOLET 

0.23 

72.57 

2146.38 

2.073 

YELLOW 

0.28 

13.24 

200.37 

1.800 


105 


Volume 03, Issue 02, Version II, Apr - Jun’ 2016 












Assessment of Biological Decolorization and Degradation of Industrial Effluents by Aspergillusniger 

Agrocybecylindracea and Pleurotus Florida 


Table - 3: GCMS - Analysis After Ligninolytic Enzymes Treatment of Textile Effluent 


SI. 

No 

Name of the compound 

Molecular 

Formula 

MW 

Peak 
Area % 

1. 

Methane, oxybis[dichloro- 

C2H2C140 

182 

2.23 

2. 

Bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl- (IS)- 

C10H16O 

152 

- 

3. 

N-dl-Alanylglycine 

C5H10N2O3 

146 

0.45 

4. 

l,3-Dioxolane-2-heptanenitrile, a-methyl-e-oxo-2- 
phenyl- 

C17H21N03 

287 

0.02 

5. 

2 - Aminononadecane 

C19H41N 

283 

- 

6. 

1-Octadecanamine, N-methyl- 

C19H41N 

283 

- 

7. 

Chloroacetic acid, 4-pentadecyl ester 

C17H33C102 

304 

- 

8. 

9,9-Dimethoxybicyclo [3.3.1] nona- 2,4- dione 

C11H1604 

212 

- 

9. 

9-Hexadecenoic acid, methyl ester, (Z)- 

C17H3202 

268 

0.02 

10. 

2,6,6-Trimethyl-bicyclo[3.1.1]hept-3-ylamine 

C10H19N 

153 

- 

11. 

1-Nonadecanol 

C19H40O 

284 

0.023 

12. 

Benzeneethanamine ,2,5- difluoro - a, 3,4-trihydroxy- 
N-methyl- 

C9H11F2N03 

219 

- 

13. 

4-Trifluoroacetoxypentadecane 

C17H31F302 

324 

- 

14. 

Didodecyl phthalate 

C32H5404 

502 

0.031 

15. 

Pterin-6-carboxylic acid 

C7H5N503 

207 

- 

16. 

9-Octadecenoic acid (Z)-, phenylmethyl ester 

C25H40O2 

372 

- 

17. 

[l,l’-Bicyclopropyl]-2-octanoic acid, 2 ? -hexyl-, 
methyl ester 

C21H3802 

322 

0.09 

18. 

9,12,15-Octadecatrienoic acid, 2- 
[(trimethylsilyl)oxy] -1- 

[(trimethylsilyl)oxy]methyl]ethyl ester, (Z,Z,Z)- 

C27H5204Si2 

496 

0.03 


Table - 4: GCMS Analysis - After Ligninolytic Enzymes Treatment of Tannery Effluent 


SI. 

No 

Name of the compound 

Molecular 

Formula 

MW 

Peak 
Area % 

1 . 

Methane, oxybis[dichloro- 

C2H2C140 

182 

4.61 

2. 

3,4-Dihydrothieno-(3,4-b)-5-carboxythiophene 

C7H602S2 

186 

2.80 

3. 

N-dl-Alanylglycine 

C5H10N2O3 

146 

0.89 

4. 

1 -Methyldecylamine 

C11H25N 

171 

0.90 

5. 

2 - Aminononadecane 

C19H41N 

283 

- 

6. 

1-Octadecanamine, N-methyl- 

C19H41N 

283 

- 

7. 

Chloroacetic acid, 4-pentadecyl ester 

C17H33C102 

304 

- 

8. 

12-Methylaminolauric acid 

C13H27N02 

229 

0.01 

9. 

1-Nonadecanol 

C19H40O 

284 

0.075 

10. 

4-Trifluoroacetoxypentadecane 

C17H31F302 

324 

- 

11. 

Didodecyl phthalate 

C32H5404 

502 

- 

12. 

9-Octadecenoic acid (Z)-, phenylmethyl ester 

C25H40O2 

372 

0.046 
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13. 

[l ? l’-Bicyclopropyl]-2-octanoic acid, 2’-hexyl- methyl 
ester 

C21H3802 

322 

- 

14. 

Z,Z-2,5-Pentadecadien-l-ol 

C15H280 

224 

- 

15. 

3,7-Diacetamido-7H-s-triazolo[5,l-c]-s-triazole 

C7H9N702 

223 

0.82 


Table - 5: Heavy Metal Analysis After Ligninolytic Enzymes Treatment 


Metals 

Textile effluent 

Tannery effluent 

Chromium 

0.54 mg/1 

1.03 mg/1 

Iron 

0.48 mg/1 

0.156 mg/1 

Manganese 

0.034 mg/1 

0.103 mg/1 

Cadmium 

0.003 mg/1 

0.0013 mg/1 

Lead 

0.024 mg/1 

0.0034 mg/1 


Figure - 1: Decolorization of Industrial Effluents using Pleurotusflorida, 

Agrocybecylindracea and Aspergillusniger 

mm Textile Effluent 
E33 Tannery effluent 


100 -| 


£ 

3 

■S 

£ 


Mi 

-SS 

Pi 



AspeigiLhis A-cvlindracea Co culture Pleuretusfbnda 

Data are expressed as mean ± S.D., (n = 6). APAP, **represents P<0.001, Represents 

P<0.01. 


Figure - 2: HPTLC Chromatogram Shows Highest Peak Area 2446.38 of Violet Dye in 
Effluent Water 
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Figure - 3: GCMS Chromatogram for Textile Effluent Before Ligninolytic Enzymes 
Treatment 
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Figure - 4: GCMS Chromatogram for Tannery Effluent before Ligninolytic Enzymes 
Treatment 
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Figure - 5: Heavy Metal Analysis by AAS before Ligninolytic Enzymes Treatment 
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Figure - 6: Heavy Metal Analysis after Ligninolytic Enzymes Treatment 
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